Introduction
Quadrupole collectivities (reduced electric quadrupole transition rates), or B(E2)↑ values, play an important role in nuclear physics and are in high demand for nuclear model calculations. Originally, these values were compiled by S. Raman et al. at the Oak Ridge Nuclear Data Project [1, 2] . Presently, this work continues within the U.S.
Nuclear Data Program (USNDP). In 2005, the Brookhaven B(E2)↑ project website (http://www.nndc.bnl.gov/be2) was successfully launched [3] ; this website currently contains up-to-date compilation of B(E2;0 [2] that are widely used by scientists.
With an advent of rare isotope facilities [4] the whole nuclear landscape has been changing dramatically. These facilities have been producing rare nuclei far from the valley of stability at an increasing rate and providing researchers with unprecedented opportunities to study their properties. In many cases, B(E2)↑ values and energies of the low-lying states have been studied for the first time. Large amounts of new data, especially for the A≤100 region, require a new evaluation of quadrupole collectivities for proper interpretation and analysis of the newly-obtained values. A renewed interest in N∼Z∼28 B(E2) values was expressed by participants of the International Nuclear Physics Conference (INPC 2010) in Vancouver (http://inpc2010.triumf.ca) [5] .
To answer the need for a new B(E2)↑ evaluation and seek comments from the research community, new evaluations of Cr, Fe, Ni and Zn isotopes have been completed. The complete evaluation of B(E2)↑ for all even-even nuclei would follow thereafter based on our experience and the feedback from the users.
B(E2)↑ Evaluation Policies
The current evaluation represents an update of B(E2)↑ in e (1)
where E γ and α T are the γ-ray energy in keV and the total conversion coefficient, respectively, and R 2 0 = (1.2×10 −13 A 1/3 cm) 2 .
To introduce an additional measure of collectivity for nuclear excitations, Weisskopf units (W.u.) are added. Transition quadrupole moment values Q 0 in b were not included in the current evaluation
All measured values can be grouped using three classes of experimental techniques:
• Model-independent or traditional types of measurements [2] : transmission Doppler-shift attenuation lifetime (TDSA), recoil distance (RDM), delayed coincidences (TCS), low-energy and intermediate-energy Coulomb excitation (CE) and nuclear resonance fluorescence (γ,γ ′ ).
• Low model-dependent: electron scattering (E,E ′ ), hyperfine splitting.
• Model-dependent: inelastic scattering of light and heavy ions (IN-EL).
Nuclear Databases
Nuclear Science References (NSR) [6] , Evaluated Nuclear Structure Data File (ENSDF) [7, 8] and Experimental Unevaluated Nuclear Data List (XUNDL) [9] databases played a crucial role in this project. A short description of the databases is presented below.
The NSR database [6] is the most comprehensive source of low-and intermediate-energy nuclear physics bibliographical information, containing more than 200,000 articles since the beginning of nuclear science. It consists of primary (journals) and secondary (proceedings, lab reports, theses, private communications) references. The main goal of the NSR is to provide bookmarks for experimental and theoretical articles in nuclear science using keywords. NSR keywords are assigned to articles that contain results on atomic nuclei and masses, nuclear decays, nuclear reactions and other properties. Keywords are also used to build author and subject indexes, which allow users to search for articles by subject (Coulomb excitation, σ, B(E2), T 1/2 , ...) or author. This database is updated on a weekly basis and serves as a source of bibliographical information for the ENSDF database.
The ENSDF database [7, 8] contains evaluated nuclear structure and decay data in a standard format. An international network of evaluators [10] contributes to the database. For each nuclide, all known experimental data used to deduce nuclear structure information are included. Each type of experiment is presented as a separate dataset. In addition, there is a dataset of "adopted" level and γ-ray transition properties, which represent the evaluator's determination of the best values for these properties, based on all available experimental data. Information in the database is regularly updated and published in Elsevier Nuclear Data Sheets journal. Due to the large scope of the database, evaluation updates are often conducted on a 6-12 year basis.
The XUNDL database [9] contains compiled experimental nuclear structure data in the "ENSDF" format. In general, the information in a given XUNDL dataset comes from a single journal article, or from a set of closely-related articles by one group of authors and later used in the ENSDF evaluations.
We primarily used NSR and XUNDL databases for the experimental data search. These searches were verified using the ENSDF database, previous evaluation of S. Raman et al. [2] and references from the original experimental papers.
B(E2)↑ Evaluation Procedure
This evaluation is based on the analysis of results from 114 primary and 13 secondary references published prior to April 2011. The evaluation procedure for the derivation of adopted (recommended) B(E2)↑ values is presented below:
• Compile a list of experimental B(E2)↑,↓ or W.u., τ and β 2 values as reported in the original papers without any changes or modifications. Reported values depend on the measured quantities and are deduced from experimental data in the offline analysis.
• Convert experimental values into B(E2)↑ in e 2 b 2 .
• Analyze B(E2)↑ values. In a few of the older results, where uncertainties were not quoted by the authors, we have taken the values as adopted by Raman et al. [2] . The minimum uncertainty assigned to a datum in the averaging procedure was 5%. The experimental values listed in Table 3 , however, show the uncertainties as quoted by the authors.
• Round uncertainties to two significant digits.
• Follow the procedure by Raman et al. [2] for asymmetric uncertainties: consider the upper and lower bounds, extract the mean of the two values and assign an uncertainty so that the value overlaps the two bounds.
• Deduce B(E2)↑ recommended values using model-independent or traditional, combined (model-independent and low model-dependent) and model-dependent data sets with AveTools software package [11] using the selected data sets.
Adopted B(E2)↑ values
The recommended values from the current project for Cr, Fe and Ni isotopes are shown in [2] , who treated data as follows: "However, our adopted B(E2)↑ values are based only on the traditional types of measurements because these are more direct and involve essentially model-independent analyses." The new recommended values are interpreted within the scope of large-scale shell-model calculations which are presented in the following sections.
Shell Model Calculations
The 2 + excitation energies and B(E2) for 0
transitions have been calculated in the pf -shell valence space using the GXPF1A effective interaction [16] . GXPF1A is a refinement of the original GXPF1A Hamiltonian [17] , which was obtained starting with the G-matrix for the Bonn-C two-body potential and by further fine-tuning its matrix elements to describe the energies of about 700 selected states of pf -shell nuclei. The GXPF1 Hamiltonian does not describe very well the 2 + state in 54 Ti (N=34); as a result, five of its matrix elements were changed to fix this discrepancy, leading to the GXPF1A Hamiltonian [16] . GXPF1A predicts the 2 + state in 58 Cr (N=36) at higher energy than that seen in the experimental data, but one would not expect to get reliable energies when the number of neutrons is close to the limits of the pf -shell (N=40). Results for Cr, Fe, Ni and Zn nuclei using the "canonical" effective charges, 0.5e for neutrons and 1.5e for protons, are shown in Table 2 and Fig. 1 and e n =1.1e, are shown in Table 2 . 
Experimental B(E2)↑ values
Experimental values of B(E2)↑, τ and β 2 are shown in Table 3 . To create a more comprehensive picture for each experiment we extended the scope of the previous work of S. Raman et al. [2] and included target, beam, beam energy and a flag for the Coulomb barrier height into compilation. A short review of the most recent experimental results used for the new evaluation is presented below. 
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70 Ni:
The reduced transition probability B(E2)↑ of 0.086 (14) 
, where E γ is the γ-ray energy and α T is the total conversion coefficient
Quadrupole deformation parameter deduced from B(E2)↑
1/2 , where 
